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CO}IPR.ENENSIVE R.ADIOLOGICIL $IIVEY
OF OFF-SITE IROPERTY O

NTAGiRA FILLS STORAGE|SrTE
LEVTSION, NEr{ TORK

INTRODIICTTON

Beginn ing  in  1944,  the  Hanhat taa  Eng iaeer  D is t r i c t  (MBD)  and i t s

successor ,  tho  Atmic  Energy  Conn iss ion  (AEC) ,  used por t ioas  o f  the  Lake

Oatar io  Ordnaace Yor ts  (aor  kawn as  the  N iagara  Fa l1s  Sto tage S i te

lNfSSl  and assoc ia tcd  o f f -s i te  g roper t ies )  loca ted  appror ina te ly  3  kn

nor t teas t  o f  Ler is ton ,  Ner  Yor t ,  fo r  s to rage o f  rad ioac t ive  ras tes .

Thesc  xas tes  re re  p r inar i l y  res idses  f ron  uran iun  p focess ing  opera t ions ;

horever ,  they  a lso  iac luded:  contan ina ted  rubb lc  and scrsP f rou  decon-

n i s s i o n i n g  e c t i v i t i e s ,  b i o l o g i c a l  a n d  n i . s c e l l r n e o u s  r a s t e s  f r o n n  t h e

I t l i ve rs i ty  o f  Rochester ,  and 1cn- leve l  f i ss ioa-produc t  was tc  f ron  coa-

tan ina ted  l  iqu id  evapora tors  a t  the  Kao l l  s  A to ic  Porer  Labora tory

(KAl l , ) .  Rece ip t  o f  r rd ioac t ive  ras tc  vas  d iscoat iaucd ia  1954,  aad,

fo l l cn ing  c leanup ac t iv i t ies  by  Eooker  Chen ica l  Conpany,  525 bec tares  o f

tbe  or ig ina l  512-hec ta fe  s i te  re re  dec la red  surp lus .  Th is  p ropcr ty  was

eventua l l y  so ld  by  tbe  Genera l  Serv ices  Adn in is t ra t ioa  to  var ious

pr iva te ,  connerc ia l ,  and govermeat  ageac ies . l

Thc  U l i ted  Ste tcs  Goverment  i s  the  cur ren t  c , raer  o f  a  t rac t  iden-

t l f i e d  a s  o f f - s i t e  P r o p e r t y  O  ( F i g .  1 ) .  A  r e d i o l o g i c a l  s u r v e y  o f  t h a t

t rac t ,  conducted  in  Jsne 1985,  i s  tbe  snbJec t  o f  th is  fcpor t .

SITE DESMIPTION

A p lo t  p lan  o f  o f f -s i t c  Proper ty  O is  shmn ia  F ig .  2 .  Tbe pro-

per ty  i s  re la t i ve ly  squafe  in  shape and ucasurcs  appror iua te ly  590 n

loag by  610 u  r ide .  f t  occup ics  a  to ta l  a rea  o f  40  hec teres .  Fense

l iues  de l inca te  the  four  boundar ies .  The nor thera  border  para l le ls

I  The survey was perforned by rnembers of the Radiological  Survey
Act iv i t ies  Group o f  the  Eea l th  and Safe ty  Rescarch  D iv is ion  a t  Oak
Ridge Natioaal Laboratory under DOE contract DE-AC05-840R21400.
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Balner Boad. The restera bordcr edj oins property orncd by the SCA Chen-

ica l  Scrv ices ,  rnc .  (scA) .  The eas tera  proper ty  l i l e  para l le ls  por te r

Ceater  Road.  Ard  the  southcra  scc t ion  borders  en  r rea  tha t  has  been

des igaatcd  r  " re t lands  area  "  by  the  s ta te  o f  Ncr  Yor t .  A t  the  present

t lne, the land is used by scA only es a soBrcc of coastruct ion f i l l

d i r t . 5

Abeadoaed grevel aad esphalt  roadrays trsvcrsc the aost aorthera

scc t ion  o f  the  prop€r ty  r i th  aa  aspha l t  ro rdray  para l lL l ing  the  cas tern

border .  A  dra laage d i tch  t twcases  the  aor thcra  bordcr  para l le l  to  Ba l -

ner Road. Thc southrcst and soatbeast port ions are hcavi ly tooded. The

northcast aad southc8st are largely occupied by srarnps.

Located  in  thc  nor th  cca t re l  scc t ion  o f  Propcr ty  o  i s  ea  ac t ive

n ic rorave re lay  s ta t ion  (eac loscd by  a  tb i r ty - foo t  foncc)  us ing  t ren ty -

e igh t  fee t  d ish  an tcnnas .  T t i s  s ta t ioa  is  se t  Bp e t  r  fo rner  N i te  n is -

s i le  basc  ( the  base o l ,e r r ted  f rm 1958 na t i l  1965,  and a t  tha t  t ine  the

n iss i les  ead suppot t  equ i lne t t  re tc  renwed) .  Threc  bu i l i l i ags  e : i s t  on

tho  s i tc .  Bu i ld ing  116 housca th€  Opera t ions  fo r  thc  ec t ive  n ic rqave

rc lay  s ta t ion .  Bu i l i t iag  108 end 109 are  nscd fo r  na ter ie ls  s to rage.

S i r  abandoacd N i te  a iss i l c  e t rcescaet r ts  e r is t  oa  the  s i tc .  One eacase-

nent  i s  access ib le  and tbc  fcna ia lag  f i ve  c lcascne l ts  a re  f loodcd f ron

rain and groundratcr aad arc "peruaacnt ly closcd. "  BcNnnaats of r  forn-

er ly  occup ied  N i te  n iss i l c  s i te  rcoa in  (1 .  c .  coacre tc  s labs ,  aspha l t ,

a a d  d i s p o s a l  a r c a s  c o a t e i a i a g  d l s c a r d e d  u a t c r i a l s ) .  T h e  l a n d  i s  r c l a -

t i ve ly  leve l ,  bu t  thc  inac t ivc  e reas  ere  heav i l y  wergrorn  r i th  reeds ,

b r u s h ,  e n d  t r e e s  ( F i g .  D .

RADT(X,GICIL ETSIOBY

Thcre is no docuacltcd cvidcnce of bur iel  or stort tc of coatgn-

laated natcr ial  on tbis l t rol tcrty.  Tbc 1971 a,ad 1972 AEC ssrveys found

ao g lnnra  rad ia t ioa  leve ts  ia  c :ccss  o f  20  pR/h ;  horever ,  s l igh t ly

e leva ted  s ran iun  and rad iun  conccr t ra t ions  re te  lo ted  ia  sur face  so i l

f ron  the  s i te .  The 1980 nob i lc  scaa by  t te  Oak R idgc  Nat ioaa l  Labora-

tory (oRl, [ , )  did not idcat l fy any slgni f lcent radlat ioa levcls rbove

baclground.3 The background and resurvey rcconnendat lons for the AEC
port ion of the Latc Oatar lo Ordaaace forts (Novenber 19&l) i ld icatcd
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o l l y  a  sna l l  a rea  i n  t he  no r th -cen t ra l  sec t i on  o f  P rope r t y  O  as  Lav ing

gaona  e IBosg te  t a t cs  i n  t he  range  o f  20 -30  tR /h .1  The  p rope r t y  i s  pa r t

o f  t he  deconn i ss ioned  N ike  n i ss i l e  base  and  i s  o raed  by  t he  Fede ra l

Gor re rmen t . l

SIIBI'ET PROCEDURES

The conpreheasive sufvey of the NFSS, off-s i te Property O' vas PGf-

forned by the Radiological  survey Act iv i t ies SASA) gtoug of the Eealth

and Safety Researcb Divis ion (EA.SBD) of ORNL duriag June 1985. The sur-

vey vas ia eccordancc vi th a plan approved by the Departgeat of Energy

(DOE)  fo r  use  in  survey ing  NFSS o f f -s i te  p roPet t i cs .  The ob jcc t i ve  and

procedures  f ro lo  tha t  p lan  are  presented  ia  th is  scc t io l '

OBJECTWE

Thc ob jcc t i ve  o f  the  sBrvey  is  to  p rov ide  a  conprehens ive  assess-

meat  o f  the  rad io log ica l  cond i t loa  oa  Proper ty  O.  The rad io log ica l  su t -

vey iacloded the f  ol  l  orr  iag :

1 .  Ganna rad ia t ion  e tposure  ra tes  a t  the  s l r face  and a t  1  n  f ron  the

s u r f a c e  a t  g r i d  l o c a t i o n s  o n  t h e  s i t e .

2 .  Coacent ra t ions  o f  rad ioanc l ides  ia  0 -15  cm sor face  so i l  ons i te .

3 .  Concent ra t ions  o f  rad ioauc l ides  in  sur face  ra te r .

4 .  Ganna rad ia t ion  erposnre  rs tes  in  s t ruc tu tes .

5 .  D i r e c t  a n d  t r a a s f e r a b l e  a l p h a  a n d  b e t a  s o n t a n i a a t i o n  i n  s t r u c t u t e s .

SI'NT T METSODS

The fo l  lo r ing  ac t iv i t ies  te fe  per fomed to  p repare  the  s i te  ead

conduct  the  tad io log ica l  snrvey :

1 .  [ e c d s ,  b r u s h ,  a n d  t r e e s  r e r e  c l e a r e d  t o  p r o r r i d e  a c c e s s  f o r  g r i d d i a g

and surveying.

2 .  A  4 0  n  g r i d  s y s t e n  t | a s  e s t a b l i s h e d  o !  t h e  s i t c  a s  s h m n  i n  F i g .  2 .

3 .  Ta l lover  sur face  scans  re re  coaducted  over  a l l  a reas  o f  the  ProPer ty
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to  ident i f y  loca t ions  o f  e leva ted  sur face  ganna rad la t ion  leve ls ,  i f

!ny .  Traverses  rc re  nadc  a t  t -2  m in tc rva ls  oa  a l l  a reas .

4. GsD[a e:posure aate DeasEr€ocnts rere uede at the surface and at 1 n

above tho surfacc t t  gr id poiats.  l leasurcncnts lcrc perforned usiag

pot teb le  gsorna NaI (T1)  sc ia t i l l a t ion  survey  Detc rs .  Cosvers ioa  o f

tbcsc  neasurcnents  to  c :posuac  ra tes  la  sn i ts  o f  n ic ro roc t tgcDs per

hour  (FR/h)  las  in  eccordeacc  r i th  c ross  ca l ib ra t loa  l l casurenet ts

nade r i th  a  p ressua izcd  ioa ize t ioa  chanbcr  (P IC) .4

5 .  Sys tenat ic  sur face  (0 -15  cn)  so i l  sanp les  re rc  co l l cc tcd  to  p rov ide

acprcaer ta t i ve  senp l iag  o f  thc  s rea  (F ig .  3 ) .

6 .  B iesed sanp lcs  tc rc  co l l cc ted  f rm areas  shora  to  havc  e leva tcd

g lnaa erposBre  ra tes  (F ig .  3 ) .

7 .  Yatc r  sanp les  o f  appror ina te ly  2  l l t c rs  cach rc rc  co l l cc ted  f rcn  t ro

l o c a t i o n s  o a  t t s  s l t c  ( F i g .  3 ) .

8 .  So i l  sanp les  te te  co l l cc ted  f ron  the  Lcr is ton  arca  (bs t  no t  oa  NFSS

or  assoc i t tcd  o f f -s i te  p ropc t t ies )  to  p roy idc  base l iae  conceat ra -

t ions of radionucl ides for cooparisoa purposc3. Dircct bacl ,grouad

rad la t ion  lcve l .s  te rc  Eeasuted  a t  loca t ioas  lhere  basc l ine  so i l  san-

p l c s  r e r e  c o l l e c t c d .

9 .  Thc  survey  a lso  iac luded acasErcncats  f ron  acccss ib le  -s t ruc ts rcs
o a s i t c  ( F i g s .  5 , 6 , 7 , a n d  8 ) i  t h c  E e r s u f F c a t s  i a c t u d e d  t h e  f o l l o r i a g :
(1 )  ganoa rad la t ion  erposurc  s r tes ;  and (2 )  d t rec t  end t rans ferab le

a lpha aad be ta  coatan iaa t ion .

SAilE,E A}.IA.YSETI

soi l  sanplcs rere aaalyzcd for gaolre cui t t iag radlonscl ides by
gsnne spccttolet ty.4 Coaccntrat loas of 238U rorc dcternlacd by ncutroa

ac t iva t ion  ne tbods .  la tc r  senptes  rc rc  aaa lyzcd  fo r  g ross  a lpha aad

Sross  be te  coacent ra t ions .4

SI'NTET RESIILTIi

Bac tgrouad erposure  se tcs  and basc l lne  rad ionuc l idc  co lceat ra t ioas

ia  so i l  dc tc rn incd  f rm four  loca t tons  (F ig .  4 )  ia  thc  v lc ia l ty  o f  the
NFSS are  prescnted  ia  Tab lc  1 .  f i th  thc  e rcept ion  o f  neasuacucnts  o f
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t r a n s f e r a b l e  a c t i v i t y  ( r h i c b  a r e  r e p o r t e d  a s  n e t  c o u n t  r a t e s ) ,  a l l

d i r e c t  n e a s u r e n e a t s  p r e s € a t e d  i n  t b i s  r e p o r t  a r e  g r o s s  r e a d i n g s ;  b a c k -

grouad rad ia t ion  leve ls  have no t  been ssb t rac ted .  S in i la t l ] r  background

conccat ta t ions  have no t  been subt rac ted  f rm rad ioauc l ide  concent ra t ions

nea sured ia emr i romentsl  saapl e s.

OUTDOOR SUIWEY REIIIILTS

Gamg Rad ia t ioa  Levc ls

Ganna rad ia t ioa  leve ls  Eeasr red  a t  g r id  po in ts  a re  p resentcd  in

Table 2. Ganua erposure ratcs neasured at the sarfsce and 1 n fron the

sur face  bo th  averaged 9 .0  pR/h .  Th is  ra te  co l lpa tes  favorab ly  r i th  au

average o f  8 .8  1 rR/h  (Tab le  1 )  neasured a t  four  loca t ions  in  the  Ler is -

ton, Ner York area outside the inf luence of the NF$S. Gan-a elposure

ra tca  neasured dur ing  tbe  gauna scan o f  the  proper ty ,  r i th  a  fe r  e rcep-

t ioas ,  vere  lo t  s iga i f i can t ly  d i f fe re l t  f rm those Eeasured a t  g r id

po in ts .  A t  loca t ions  rhere  ga l rna  rad ia t ion  anona l ies  re re  de tec ted ,  the

e l c v a t e d  g a n n a  l e v e l s  r e f e  a s s o c i a t e d  r i t h  s l a g  o r  r o c k  c o n n o n  t o  t l e

N i a g a r a  F a l l s  a r e a  a n d  a f e  n o t .  c h a r a c t e r i s t i c  o f  r a d i o a c t i v e  m a t e r i a l s

a s s o c i a t c d  w i t b  t h e  N F S S .

Rad ionuc l ide_ConceaJra t ions  ia  Sur face  So i l

Rad ionnc l ide  coaccr t ra t ions  ia  sur face  so i l  a re  g lvea ia  Tab les  3

and 4. Coacentrat ions $ 2269r,  2327tr,  and 238U in al l  systenat ic soi l

sanp les  re re  ia  the  ra rge  o f  background fo r  the  N iagara  Fa l l s /Lev is ton ,

Ner  York  a rea  (Tab lc  1 ) .  Roc t  and s lag  sanp les  co l lec ted  f ron  areas

shov iag  e leva ted  ganrna rad ia ' t ion  leve ls  had uar iuun corcent f ,a t ions  o f

2269r,  23276, ard 238u of 500 pci /g,  550 gci /g,  and 4?0 gci /g,  respcc-

t i ve ly .  In  a l l  c8s€s ,  thesc  rad ionuc l ides  re re  found ia  e i tber

aa tura l l y -occur r iag  roc ts  o r  in  a  s lag-1 i te  na ter ia l  p rev ious ly  ideat i -

f l c d  a s  h a v i a g  o r i g i a a t e d  f r m  a a  l n d u s t r i a l  p r o c c s s  i a  N i a g a r a  F a 1 1 s .

Th is  s lag  ls  found th roughout  the  N iagara  Fa l l s /Lery is ton  area .
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Be4ioEEcl ide Colcentra

la te r  sanp les  re rc  co l lec ted  f ron  t ro  loca t ions  oas i te  (oae f ro

di tch near the southera boundary and one fro a rel l  locatcd ia the

aorth ccl tral  scct ion of tLe propcsty.  Results of aaalyses of thesc

sanp les  a te  g lven in  Tab le  5 .

INDOOR SI'EVEI RESI'LIII

Alpha, Beta-Carinra. end Ge--e l lcrsnrarnants

Diagrans of thc iater ior of  bui ldtags snrveyed arc provided ia

F igs .  5  tb rough 8 .  Thc  loca t ions  o f  the  bu i ld iags  oas i tc  8 re  shorn  ia
F iS .  2 .  The rcsu l ts  o f  iadoor  DeasuacDents  r re  p resented  in  Tab lc  7 .

No t raas ferab le  ac t iv i t y  res  dc tec ted  ia  the  bu l ld ings .

D i rec t  a lpha ec t iv i t y  oa  sur faces  ins ide  bu i ld iags  raagcd f rm

0 dpn/100 
"q2 

to 36 dpn/100 cn2 aad avereged 1? dpa/100 cn2. This

ac t iv i t y  i s  r i th in  ecceptab le  gu ide l iaes .  Bc ta-genna dose ra tes  ia  a l1

bu i ld iags  re re  r i th in  thc  bac lg rou ld  raagc  o f  0 .01  r rad /h  to  0 .03

nrad/h.

GsEaa crPosare r t tes at thc surfacc and et 1 n abovc the surface

raaged fron 5 yB/h to 9 t lR/h r i th a neaa of 7.5 pR/h. Thcsc values are

r i thin nornal baclgrouad lcvcls.  Thc rcsults of the indoor survey indi-

ca te  t la t  no  a tcas  o f  c lcva ted  coatan iaa t ioa  are  prcsent  in  the  bu i ld -

i n g s .

SIGNIFICAI{CE OF FINDI}rcS

A radiological  survey ras conductcd at e NFSS viciai ty propcrty

ncat Ler istoa, Ncr IorL taca es Property O. The rcsults of tLis survey

iad lca te  tha t  no  rad ioac t ive  na tc r ia ls  tha t  rc re  assoe ia ted  r i tL  the

operat ion of the NFSS are pfescnt olr  or acar thc surface of this si te.

So i l  sanp le  rcsu l ts  iad ica te  oa ly  na tura l l y -occur r ing  rad ioauc l ides

to  be  present  a t  bac tgrouad coacent ra t ions  in  thc  sur face  so i l  o rs i tc .
Ana lyscs  o f  ra tc r  sanp les  co l l€c tcd  f . rm the  s i tc  iad ica tc  Eo s ign i f i -

cant coDccntrat ions of radionucl ides ebove baclground levels.  Gern-a

aaoual ies detectcd on the property vere due to the prcscDce of roct ead
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s lag  conta ia ing  na tura l l y -occur r ing  rad ionuc l ides .  Th is  s lag- l i te

n a t e r i a l  h a s  b e e n  i d e n t i f i e d  a s  o r i g i n a t i n g  f r o o  a n  i a d u s t r i a l  p r o c e s s

i n  N i a g a r a  F a l l s  a a d  h a s  b e e n  u s e d  e r t e n s i v e l y  a s  a  b e d d i n g  n a t e r i a l  i n

the  cons t ruc t ion  o f  toads ,  d r iverays ,  end park iag  lo ts  ia  the  N iagara

Fa l ls /Ler is ton  area .5  fodoor  neasuremeat  resu l ts  i td ica te  tha t  there  are

uo rad ioac t ive  na ter ia ls  p rcs€r t  ia  bu i ld ings  on  the  s i te .

The topography and physieal appearatce of the si te ( i .  e.  shal lor

rater table, sranl4f,  roodcd aad lack of evidence of roadnays lcading to

the  s i tc  ia te r lo r  iad ica te  tba t  i t  i s  h igb ly  un l i te ly  tha t  the  p foper ty

v a s  u s e d  a s  a  r a s t e  d i s p o s a l  s i t e .

Bascd oa  tbe  resu l ts  o f  th is  survey ,  Proper ty  O aBpears  to  conta in

no res idua l  rad ioaet ive  na ter la ls  assoc ia ted  r t th  l lEDIAEC opera t ion  o f

the NFSS aad no further act ion is required oa this ptoperty.
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Tab le  1 .  Backg rouad  rad ia t i on  1eve1s  i n  t he

N i a g a r a  F a l 1 s  a r e a

Radia t ioa  leve1 or
rad ionuc l  ide  concent ra t ionType of  radiat ion

neasuresent  or  sanple
Range Average

Ganma erposure rate at 1 m above 8-9 8.8
f loor or grouad surface (pR/h)a

Coace l t ra t ioa  o f  rad ionuc l  ides
i a  s o i l  l p C i / s ) b

238V
226B't
232ya

0 .93 -1 .3  1 .10
0 .86 -1 .0  0 .93
0 .81 -1 .0  0 .91

svalues obta ined f rom four  locat ioss ia  the New York

a r e a .
bso i t  saup les  ob ta ined  f ron  fou r  l oca t i oas  a round  the

N i a g a r a  F a l l s  a r e a  ( F i g .  4 ) .



T a b l e  2 .  D i r o c t
a t  40  n  g r id

18

rad ia t ioa  leve ls  neasured
intervals at Property O

Gr id
loca t iona

(East g North)

Gan-a
orposnre

ra tc  a t  1  n

Ganna
c:posure ratc
at tLe surfacc

Grid point  Deasureneatsb
(pR/h) Raage of ganna

erposErc rato
duriag scaa

of  g r id  b loc l
(PR/ t )c

L5L3, 282
L5t3, 320
1 5 1 3 ,  3 5 0
1 5 1 3 ,  4 0 0
t5L3, 440
1 5 1 3 ,  4 8 0
1 5 1 3 ,  5 2 0
1 5 1 3 ,  5 6 0
1 5 1 3 ,  5 0 0
1 5 1 3 ,  5 4 0
1 5 1 3 ,  5 8 0
L5L3,  720
L 5 L 3 ,  7 6 0
1 5 1 3 ,  8 0 0
1 5 1 3 ,  8 3 2
1515,  840
1 5 1 5 ,  8 8 8
1 5 4 0 , 2 8 0
L540, 320
1 5 4 0 ,  3 6 0
1540,  400
1540,  440
1540,  480
t540, 520
1 5 4 0 ,  5 6 0
1540,  500
t540,  640
1 5 4 0 ,  6 8 0
L540,  720
L540,  760
1540,  800
1 5 4 0 , 8 3 2
1540,  840
1540,  888
1 5 8 0 ,  2 8 1
lsw, 320
1 5 8 0 ,  3 6 0
1 5 8 0 , 4 0 0
1 5 8 0 , 4 4 0
1 5 8 0 ,  4 8 0

9
1 0
11
11

9
10
1 0
1 0
1 0

9
10
11
1 0

9
1 0

9
9
9
9

1 0
9
9
9

1 0
9
9

1 0
11
1 0
1 1
10

9
9
8
t
8
8
9
9
8

9
1 1
11
11

9
10
10
11

9
1 0
11
1 0
1 1
1 0

9
1 0
1 0

8
9
9

1 0
1 0

9
11

9
1 0

9
9

1 0
11
1 0
1 0

9
E
9
8
8
8
9
9

7-LL
t-11
7-L2
8-L2
7-L2
7-L2
7-11
8-t2
8-t2
8-L2
8-11
8-t2
8-L2
8-L2
9-L2

7-LL
8-13
7-L2
8-L2
7-L2
7-L2
7-LL
8-L2
8-L2
8-L2
8-r2
8-L2
8-12

10-12
8:12

7-11
8-42
7-t2
8-L2
7-L2
7-L2



T a b l e  2 .

1 9

( cont inued)

Grid
loca t  ioaa

(East  g  Nor th )

Ganna
erposufe

ra te  8 t  1  n

Ganna
e:posure  ra te
at the surface

Grid point  measurementsb
,  (pR /h ) Range of ganma

exposure  ra te
during scan

of  g r id  b lock
(pR/ h) c

1 5 8 0 ,  5 2 0
1 5 8 0 ,  5 5 0
1 5 8 0 ,  6 0 0
1 5 8 0 ,  6 4 0
1 5 8 0 , 6 8 0
1 5 8 0 , 7 2 0
1 5 8 0 ,  7 6 0
1 5 8 0 , 8 0 0
1580,  832
1 5 8 0 , 8 4 0
1 5 8 0 ,  8 8 7
7 6 2 0 , 2 7 9
1620, 280
t620, 320
t 6 2 0 ,  3 6 0
1620, 400
t620, 440
t620,  480
L620,  520
L620,  560
1 6 2 0 ,  6 0 0
L620, 640
t620, 680
L620,  720 .
L620,  760
t620,  800
t620, 832
t620, 840
t620, 88?
t660,  280
1660, 320
1 6 6 0 ,  3 6 0
1 6 5 0 ,  4 0 0
L660, 440
1 6 6 0 ,  4 8 0
L660, 520
1 5 6 0 ,  5 6 0
1 6 6 0 ,  5 0 0
L660,  640

9
9
9
9
9
9
7
9
9
8

1 0
8
t

8
1 0

8
1 0

8
8
8
8
9

1 1
L2
10
1 0

8
8

1 0
1 1

9
9
8
9
9
8
9
8

1 0

9
9

' 9

8
8
8
8
9
9

1 0
9
8
8
8
9
9
9
8
8
8
8
9

1 0
1 0

9
9
9
7
8
9
9
8
8
8
8
8
8
8

1 1

7.LL
8-L2
8-11
8-11
9-11
8-L2
7-t2
9-11
8-L2
8-L2

7-t t
7-Lt
7-tt
7-LL
7-Lt
7-LI
7- t2
7-tt
8-L2
8-11
9-L2
8-37
8-L2
8-t2
8-12
8-12
8-t2

8-t2
8-t2
8-19
8-t2
8-t2
7-L2
7-L t
8-L2
8-11
8-L2
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Table 2.  (coat inued)

Grid
loca t iona

(East 7 North)

Gao[a
erpcisure

r a t c  a t  1  n

Ganna
e:posure rate
at the surface

Grid point Beasureneatsb
(pB/h) Raago of ganna

erposuae tate
duriag scaa

of  g r id  b lock
(PR/ l )  c

1660 ,680
L660,  720
L660,  760
t660, 800
L660, 832
1660,  840
1660 ,886
L700 ,279
L700,  280
1700 ,  320
1700 ,360
1?00,  400
L700 ,440
1?00,  480
t700, 520
1700 ,  550
1700 ,600
1700 ,640
1700 ,680
L700 ,720
1700,  760
1700 ,800
L700, 832
1700., 840
1700,  886
L740 ,  278
L740 ,280
L740 ,320
L740 ,  360
L740 ,400
t740,  440
L740, 480
L740 ,520
t740 ,560
1740,  600
L740,  640
1740 ,680
t740 ,720
L740 ,  760
1740,  800

9
10

9
1 0
1 0
1 0
1 0

9
9
9
8
9
9

1 0
8
8
8
8
9

10
9
9
9
9

1 0
9

1 0
9
8
8

11
9
9
9
9
8
8

1 0
9

1 0

1 0
9
8
7
9
9

10
I
8
I

11
8
9
9
7
9
9
8

10
9
9
9
8
8
9
8
8
E
9
8
9
9
8
9
9
9
9
9

10
9

t-23 0
8-L2
8-L2
8-L2
7-L2
8-L2

8-10
8-11
8-11
8-11
8-11
8-11
8-11
8-16
8-11
8-11
8-12
8-L2
9-L2
8-L2
9-10
7-L2
8-L2

9-11
8-11
8-17
8-11
8-11
8-11
8-11
8-47
9-L2
9-L2
8-L2
8-12
8-10
9-47
9-23
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Tab le  2  ( coa t i nued )

Grid
l o c a t i o n a

(East  I  Nor th )

Ganna
erposufe

r a t s  a t  1  n

Gaona
erposrrre fate
at the surface

Grid point  measurementsb
(pR /h ) Range of ganma

erposure  ra te
during scaa

of  g r id  b loc t ,
(pR/b)  c

L740, 832
t7 40, 840
L7 40 ,  886
t 7 8 0 ,  2 7 8
1 7 8 0 ,  2 8 0
t780, 320
1 7 8 0 , 3 5 0
1 7 8 0 , 4 0 0
17 80 ,  440
1 7 8 0 , 4 8 0
L 7 8 0 , 5 2 0
1 7 8 0 ,  5 6 0
1 7 8 0 ,  5 0 0
1 ? 8 0 ,  6 4 0
1 7 8 0 , 5 8 0
t780,  120
L 7  8 0 ,  7 6 0
1780,  800
L780,  832
17 80 ,  840
1 7 8 0 , 8 8 5
t820,  278
L820, 280
L820, 320
L820,  360
1820,  400
L820, 440
1 8 2 0 , 4 8 0
L820, 520
1 8 2 0 ,  5 6 0
1 8 2 0 ,  6 0 0
1820,  640
1 8 2 0 , 6 8 0
t820, 720
t820,  760
1 8 2 0 , 8 0 0
1 8 2 0 , 8 3 2
1 8 2 0 , 8 4 0
L820, 885

9
8
9
9
9
9
8

1 0
9

1 0
9
9
1
7
7
9

11
L 2
1 0

9
I

8
1 0

9
9
9
9
9

1 0
7
7
8
9
9
8

1 0
9
8
9

9
8
9
9
8
9
8

1 1
1 0

9
9
8
7
6
7

' 8

9
t 2

9
1 0
1 0

8
1 0

9
9
9
9
9
9
9
6
7
7
8
8
9
8
8
9

7-L2
8-_L2

8-11
8-15
8-14
8-r2
8-t2
8-t2
8-L2
9-11
7-L2
7-t2
7-L2
7-LZ
9-L2
9-47
7-47
7-L2
8-_L2

8-L2
8-L2
9-11
9-11
9-11
9-11
8-11
7-L2
7-L2
7-L2
E-L2
9-t2
9-L2
8-12
a;rr

7-tt
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Table 2 (coat inued)

Grid
loca t ioa8

(East g North)

Gaona
erPosBfe

8 8 t o  E t  I  D

Ga^una
erposure rstc
8t the surfaco

Grid poiat Eeasnrenentsb
(pR/h) Raage of garua

erPosure rate
duriag scaa

of  g r id  b loc l
(PR/ t )c

\ 8 6 0 ,  2 7 7
1 8 6 0 , 2 8 0
1 8 6 0 , 3 2 0
1 8 6 0 , 3 5 0
1860,  400
1 8 6 0 , 4 4 0
1 8 6 0 , 4 9 0
1 8 6 0 , 5 2 0
1 8 6 0 ,  5 6 0
1 8 6 0 , 6 0 0
1 8 6 0 , 6 4 0
1 8 6 0 , 5 8 0
L 8 6 0 , 7 2 0
1 8 6 0 , 7 6 0
1860,  800
1860, 832 .
1 8 6 0 , 8 4 0
1860,  884
L900,  277
1 9 0 0 , 2 8 0
1 9 0 0 , 3 2 0
1 9 0 0 ,  3 5 0
1900,  400
1 9 0 0 , 4 4 0
1 9 0 0 , 4 8 0
1 9 0 0 ,  5 2 0
1900,  560
1 9 0 0 ,  6 0 0
1900,  640
1 9 0 0 , 6 8 0
7900, 720
1900,  760
1900,  800
L900, 832
1 9 0 0 , 8 4 0
1900,  884
t940,  275
1940,  280
1940, 320
L940,  350

10
9
9
9
8
8
9
8
9
8
8
7
I

11
9
9
9
7
8
9
9
8
9
8
9

1 1
9
9
9
9
9
9
9
9
8
7
8
9
9
9

9
9

10
9
8
8
9
7
8
8
8

1 0
1 1

9
9
9

, 9
8
9
9
9

10
9

11

E-l1
8-11
7-28
8-11
8-28
E-L2
8-11
8-L2
7-LZ
7-L2
8-L2
8-12
y t2
8-23
8-11

7-10

eltz
8-L2
8-11
8-L2
8-t2
8-11
E-11
8-t2
7-L2
8-11
8-11
9-L2
9-t2
8-11
a;ro

7-_L2

8-11
8-11
8-L2
8-11

1 1
9
8
9
9
9

1 0
1 0
1 0

7
9
9
9
9
9
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Tab le  2  ( con t i aued )

Grid
loca t ions

(East  t  Nor th )

Gamma
erPosure

ra te  a t  1  n

Gamna
erposure rate
at the surface

Gr id  po in t  measuaemea tsb
(uR/h) Range of ganma

exposure rate
during scaa

of  g r id  b locL ,
( p R / h ) c

1940,  400
t940, 440
1940,  480
1 9 4 0 ,  5 2 0
1940,  560
1940,  500
L940, 640
1 9 4 0 ,  6 8 0
t940,  724
L 9 4 0 , 7 6 0
i940, 8oo
194.0, 832
t940,  840
L940,  883
L9.80, 27 5
1980,  280
1 9 8 0 , 3 2 0
1 9 8 0 ,  3 6 0
1980,  400
1980,  440
1 9 8 0 ,  4 8 0
1 9 8 0 ,  5 2 0
1 9 8 0 ,  5 5 0
1 9 8 0 ,  6 0 0
1 9 8 0 ,  6 4 0
1980,  680
L980,  720
1 9 8 0 ,  7 6 0
1980,  800
1980,  832
1980,  840
1 9 8 0 ,  8 8 2
2020, 275
2020, 280
2020, 320
2020, 360
2020,  400
2020, 440

10
9
9
9

1 0
9

1 0
7
9

1 0
9
9
9
8
8
8
8
9

1 0
8
9
9

1 0
9
8

1 0
9

1 0
9

1 0
1 0

7
8
9
8
9
8
9

t 2
9
9
9
9

1 1
8
7

1 0
1 1
1 0
1 0

7
9
8
8

1 1
8
9
9 .
9

11
1 1

9
7
9

1 0
11
1 0
11

9
9
9

1 0
8
9
9
9

8-t2
E-11
8-11
8-11
7-L2
8-L2
8-t2
7-12
8:L2
8-L2
eltz

7-l t

8-L2
8-L2
8-11
8-L2
8-11
8-11
8-L2
9-L2
9-L2
8-L2
7-t2
8-L2
8-t2
8-L2
9-L2

t0-L2

8-L2
8-L2
8-L2
8-L2
8-12
8-11
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Table 2 (coat inued)

Grid
loca t ioas

(East y North)

Groma
erposure

ra te  a t  1  u

Garnma
crposure rate
at the surface

Grid poiat  Eeasurementsb
(pR/h) Raage of gauma

crposufe rate
during scaa

of  g r id  b lock
(PR/l)  c

2020, 4W
2020, 520
2020, 560
2020, 600
2020, 640
2020, 680
2020, 720
2020,  760
2020,  800
2020, 832
2020, 940
2020,. 882
2060 ,274 .9
2060, 280
2060, 320
2060, 360
2060, 400
2060, 440
2060 ,480
2060, 520
2060,  560
2060, 600
2060, 640
2060 ,680
2060, 720
2060,  760
2060,  800
2060, 832
2060, 940
2060, gg2
2099  .8 ,  27  4 .8
2099 .8,  2  g0
2099.4, 320
2099.5,  360
2099.5,  400
2099.5,  440
2099.5,  480
2099.5, 520
2099 .5 ,  560
2099.5,  600

9
1 0
11

9
1 1

8
8
9

1 0
9

1 0
E
8
9
8
9
9
9

11
9

L 2
9
9

1 0
1 0

9
9

1 0
8
8
8
E
9
9
8
9
8
8
9
8

1 0
11
1 0
11
1 0

9
9

11
9
9
9
8
9

11
9
9

1 0
8
8

11
1 1
1 0
1 0

9
11

9
1 0

9
1 0

9
9

1 0
1 0

9
9
9
9
8
9
8

8-11
vt2
8-L2
8-L2
7-11
8-L2
7-L2
9-L2
8-t2

:"

7-L2
8-t2
7-12
7-t2
7-L2
8-L2
7-t2
7-LL
7-L2
9-t2
9-L2
8-L2
8-L2
9-L2
8-L2

8-11
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( coa t i aued )

Gr id
loca t i oaa

(Eas t  g  No r th )

Ganma
exPosufe

r a t e  a t  1  n

Ganna
erposnre rate
at the surface

Gr id  po in t  measurenentsb
(rrR/h) Range of ganma

erposure  ra te
during scaa

o f  g r i d  b l o c k
(pR/h)  c

2099.5 , 640
2099.5,  580
2099.5 ,  720
2099 .5 ,  750
2099.5,  800
2099.5,  832
2099.5,  840
2099.5, 882

7
1 0

' 1 0

9
9
8

11
1 0

8
8
9
8
9
8

1 0
1 0

aGr id  l oca t i on  shovn  on  F ig .
L .vcf ! 'd  por ' ! ' t  neasufeEeats aae

e a c h  g r i d  p o i n t .
cGr id  b lock  measu renen ts  a re

t h e  e n t i r e  b l o c k .

2
d i sc re te  oeasu fenen ts  a t

obta ined by a gauna sca!  of
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Table 3.  Radionucl ide conceatrat ioas ia  ssr face soi l  sanples
on Property  O

Sanple Locat ion8
(Eas t  7  No r th )

Depth
(cn)

Bad ionuc l i de  coacca t ra t i on  (gCL l  g )

225gab 232yAc 23 8gc

s001
s002
s003
s004
s005
soo6
s007
s008
s009
s010
so11
s012
s013
s014
s015
s016
s017
s018
s019 '
s020
s021
s022
s023
s024
s025
s026
s027
s028
s029
s030
s03 1
s032
s033
s034
so35
s036
s037
s03 8
s039
s040
s041
so42

1560 ,  280
1640, 280
L720, 280
1800 ,280
1880 ,  280
L960 ,2N
2040, 280
2080, 320
2000, 320
L920, 320
1840 ,  320
L760,  320
1680 ,  320
L600, 320
1520, 320
1560 ,  360
L640,  360
t720,  360
1800 ,360
1880 ,  360
L960,  360
2040,  360
2080,  400
2000,  400
L920, 400
1840,  400
t760, 400
1580r  400
1500 ,400
1520,  400
L560,  440
L640, 440
L720, 440
1800,  440
1880,  440
L960, 440
2040, 440
2080, 440
2000, 440
L920, 440
1840 ,480
1760 ,  480

0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15

0 .90  t  0 .09
0 .79  1  0 .1
0 .81  +  0 .06
0.84 r  0 . .1
0 .?4  t  0 .05
0 .70  t  0 .08
0 .64  +  1
0 .79  r  0 ,1
0 .58  t  0 .2
0 .68  t  0 .05
0 .91  +  0 .09
0 .76  t  0 .1
0 .76  +  0 .09
0 .64  +  0 .06
0 .95  +  0 .2
0 .88  r  0 .09
0 .98  +  0 .07
0 .69  !  0 .2
0 .82  t  0 .1
0 .64  +  0 .1
0 . t 0  +  0 .05
0 .66  +  0  . 09
0 .93  +  0 .09
0  . 86  +  0 .06
0 .77  t  0 .06
0 .E1  +  0 .07
o  . 77  !  0 .L
0 .72  i  0 . 1
0 .96  +  0 .1
0 .97  +  0 .1
0 .80  3  0 .07
0 .87  +  0 .08
0 .85  !  0 .07
0 .75  +  0 .09
0 .79  I  0 .11
0 .84  +  0 .04
0 .73  +  0 .1
0 .93  I  0 .09
0 .75  !  0 .07
0 .81  1  0 .1
0 .87  +  0 .1
0 .80  I  0 .05

O .7  t  +  0 .2  0 .90
0 .79  +  O .+  0 .90
0 .65  +  0 .2  0 .73
0 .77  +  0 .1  0 .87
0 .61  +  0 .2  0 .77
0 .56  t  0 .2  0 .67
0 .?3  t  0 .3  0 .70
0 .76  +  0 .2  0 .70
0 .53  +  0 .1  0 .67
0  . 62  !  0  . 2  0 .73
0 .8?  +  0 .3  1 .3
O . IL  +  O .Z  0 .87
0 .56  +  0 .3  0 .83
0 .57  +  0 .1  0 .80
0 .90  r  0 .4  0 .E0
0 .91  !  0 .4  0 .E7
0 .95  +  0 .2  1 .1
o .72  !O .2  0 .83
0 .?4  !  0 .3  0 .93
0 .56  1  0 .1  O .57
0 .77  +  0 .2  0 .77
0 .59  t  0 .2  0 .70
0 .90  !  0 .2  0 .93
0 .94  +  0 .3  0 .77
0 .76  +  0 .2  0 .77
0 .?4  +  0 .3  0 .77
0 .82  +  0 .3  0 ,77
0 .76  +  0 .3  0 .73
0 .73  r  0 .4  1 .5
0 .90  +  0 .2  0 .90
0 .63  !  0 .2  0 .83
0 .74  +  0 .3  0 .90
0 .91  t  0 .3  1 .0
0 .7L  !  0 .2  0 .63
0 .79  +  0 .3  0 .70
0 .82  t  0 .3  0 .93
0 .91  +  0 .3  0 .80
0 .86  +  0 .4  0 .83
0 .71  10 .2  0 .80
0 .88  t  0 .3  0 .77
0 .55  10 .1  0 .80
0 .75  +  0 .2  0 .67
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Tab le  3  ( con t i nued )

Sauple Loca t i ona
(Eas t  g  No r th )

Depth
( c n )

Rad ioauc l i de  concen t ra t i on  (pC i /g )

226pEb 232y6c 23 8gc

s043
s044
s045
s045
s047
s048
s049
s050
s051
s052
s053
s054
s055
s055
s057
s058
s059
s060
s061
s052
s063
so54
s065
s065
s067
s06 8
s069
s070
s07 1
s0?2
s07 3
s0? 4
s0? 5
s076
s077
s07 8
s0? 9
s080
s081
s082
s083
s084
s085

1680,  480
1600 ,480
1520,  480
t560, 520
L640, 520
L760 ,520
1800 ,  520
1880 ,  520
1960, 520
2040, 520
L520,  550
1500 ,  280
1688 ,560
L760,  560
L920,  560
2000 ,  560
2080 ,  560
1560 ,600
1640,  600
L720 ,600
1800,  500
1950 ,  600
2040,  600
L520, 640
1500,  640
1680 ,540
L920, 640
2000,  640
2080,. 640
1560 ,680
1640 ,  680
1720 ,680
1880 ,  680
1950 ,580
2040, 680
L520,  720
t500 ,720
t680,  720
L760,  720
L920, 720
2400, 720
2080,  720
1560 ,  760

0-15
0-1 5
0-15
0-15
0-15
0-15
0-15
0-15
0-1 5
0-15
0-1 5
0-1 5
0-15
0-15
0-1 5
0-1 5
0-1 5
0-15
0-1 5
0-15
0-1 5
0-x5
0-15
0-1 5
0-1 5
0-15
0-15
0-15
0-15
0-15
0-1 5
0-1 5
0-15
0-15
0-15
0-15
0-1 5
0-15
0-1 5
0-15
0-15
0-15
0-15

0 .80
0  .82
0  .86
0 .72
0  .45
0  . 84
0  . 80
0  .87
0 .77
0 .54
0  .80
0  . 80
0  . 63
0  .81
0 .?0
0 .82
1 .3
0 .87
0 .55
0 .75
0 .79
0 .91
0 .71
0 .91
0  .84
0  .87
0 .79
0  . 83
0 .76
0  . 89
0 .88
0 .76
0  . 84
0  . 89
0 .76
0  . 86
0  . 85
0 .82
0  . 81
0 .77
0 .74
0  . 86
0 .76

0 .05
0 .1
0 .1
0 .1
0 .06
0 .1
0 .1
0 .2
0 .05
0 .07
0 .1
0 .08
0 .08
0 .2
0 .04
0 .06
0 .2
0 .1
0 .1
0-09
0 .1
0 .1
0 .1
0 .05
0 .04
0 .10
0 .1
0 .03
0 .1
0 .06
0 .1
0 .09
0 .07
0 .05
0 .08
0  .07
0 .1
0 .09
0 .04
0 .2
0 .09
0 .05
0 .1

0 .7  3
0 .78
o .7  4
0 .57
0 .35
0 .68
0 .76
0 .73
0 .64
0 .51
o .74
0 .71
0 .47
0  . 83
0 .81
0 .84
1 .1
0 .79
0 .46
0 .75
0 .69
1 . 1
0 .71
0 .83
0 .89
0 .75
0 .77
0 .85
0  . 93
0  .90
0 .73
0 .77
0  . 93
0 .98
0 .72
0 .87
0  . 85
0 .79
0  .82
0  . 83
0  . 85
0 .86
0 .76

!
+
+

I
+
t
+

!
i
+

t
3

+

3
+

I
t
+

:
+
+
+

t
+
J
+

I
!
+
!
+
a
:
!
a
+

t
+
+
+

t
:
+

+

t
I
+
:
t
t
+
+
+

3
+

i
+

!
t
3
I
!
+
+
3
3
+
+

3
3
t
3
+
I
+
t
T
+
1
t
!
:
I
+
+
+

o  . 2  0 .80
0 .3  0 .77
0 .2  0 .77
0 .2  0 .63
0 .1  0 .50
0 .2  0 .83
0 .3  0  . 77
0 .1  0 .80
0 .1  0 .73
0 .09  . 0 .63
0 .2  0 .73
0 .1  0 .63
0 .1  0 .83
0 .3  0 .80
0 .2  0 .50
0 .3  0 ,87
0 .3  1 .3
0 .1  0 .83
0 .1  0 .70
0 .2  . 0 .77
0 .2  0 .73
0 .3  0 .73
0 .2  0 .73
0 .1  0 .80
0 .3  0 .80
0 .05  0  . 80
0 .08  0 .83
0 .1  0 .70
0 .3  0 .70
0 .3  1 .0
o .2  0 .73
0  . 2  0 .70
0 .2  0 .83
0  . 3  0 .83
0 .2  0 .?0
0 .3  0 .77
0 .1  0 .97
0 .2  0 .83
0 .08  0  , 77
0 .1  0  . 73
0 .3  0 .73
0 .1  0 .73
0 .1  0 .80
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Table 3 (cont inued)

Sanple Locat ioaa
(Eas t  g  No r th )

Depth
( c n )

Rad ioauc l ide  conceat ra t ion  (pCi /g )

226grb 232yac 23 8gc

s086
s087
s088
s089
s090
s091
s092
s093
s094
s095
s096
s097
s098
s099
s100
s101
s102
s103
s104
s105
s106
s107
s108
sl09
s110
s111
s112
s113
s114

L640 ,
L720 ,
1 800,
1880 ,
1960 ,
2040,
L520,
1591 ,
1680 ,
1760 ,
1840 ,
L920,
2000,
2080 ,
1560 ,
1650 ,
L720 ,
1800 ,
1880 ,
1960 ,
2040,
L520,
1600 ,
1680 ,
L760 ,
1840 ,
Lg20,
2000,

.207  4 ,

7 6 0
7 6 0
7 6 0
7 6 0
7 6 0
7 6 0
800
800
800
800
800
800
800
E00
840
840
840
840
840
840
840
880
882
879
879
880
879
879
877

0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15

0  .84
0 .E5
0 .83
0 .79
0 .  E7
0 .78
0  . 88
0 .86
0 .6E
1 .1
0 .79
0 .87
0 .74
0 .86
1 .0
0 .75
0 .87
0 .80
0 .85
0 .80
0 .82
0 .72
0 .61
0 .94
0 .94
0  .84
1 .0
0 .80
1 .0

0 .1
0 .2
0 .05
0 .1
0 .1
0 .1
0 .1
0 .1
0 .1
0 .09
0 .2
0 .05
0 .2
0 .02
0 .1
0 .08
0 .09
0 .03
0 .09
0 .1
0 .1
0 .2
0 .07
0 .08
0 .06
0 .1
0 .05
0 .07
0 .05

!
I
J
+

I
+
!
3
+

t
3

!
+

I
i
+

:
3
!
1
t
I
1
3
t
3
3
3

0 .82  !  0 .2  0 .77
0 .76  J  0 .1  1 .1
0 .81  +  0 .1  0 .87
0 .73  !  0 .2  0 .8?
0 .78  !  0 .3  0 .8?
0 .77  !  0 .2  0 .83
0 .72  t  0 .1  0 .87
0 .90  r  0 .3  0 .87
0 .72  +  0 .3  0 .73
0 .59  !  0 .2  L .2
0 .76  ! 0 .2  0 .77
0  . 7  4  !  0 .2  0 .93
0 .82  !  0 .3  0 .8?
0 .79  t  0 .3  0 .73
0 .63  I  0 .2  0 .87
0 .71  i  0 . 3  0 .70
0 .83  10 .3  0 .80
0 .72  +  0 .2  0 .87
9 .75  +  0 .3  0 .80
0 .76  t  0 .3  1 . .1
0 .81  t  0 .2  0 .90
0 .78  t  0 .4  0 .70
0 .61  r  0 .2  0 .73
1 .0  t  0 .4  0 .90
0 .87  t  0 .2  1 .0
0 .73  +  0 .2  0 .87
0 .95  +  0 .3  0 .90
0 .77  +  0 .3  0 .80
0 .88  !  0 .2  1 .1

a loca t ioas  o f  so i l  sanp les  a te  shorn  on  F ig .  3 .
b lnd ics ted  count ing  er ro r  i s  a t  the  95% conf idence leve l  (+  26) .
cAaalyt ical  error of neasnrenelt  results is (  !  5S (95%

c o a f i d e a c e  l e v e l ) .
dSystenat ic  saup les  arc  ta tea  a t  g r id  loca t ioas  i r rcspec t ive  o f

gsnna erposEte.
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Rad ionuc l i de  coacen t ra t l ons  i n  b iased  so i l  saop les .

Sanpl e Loca t i  ona
(East  f l  Nor th)

Depth
(cu)

Rad ionuc l i de  concea t ra t i oa  ( . pC i l g )

226grb 232y5b 23 8gc

BOOlA
BOOlB
8002
8003
8004
8005
B006
8007
8008
8009
8010

L774,  79 t
L774,  791
1814,  405
1 9 1 4 , 4 0 5
L8L2, 407
1 7 7 3 , 1 9 t
1 7 8 1 ,  7 9 6
1 7 8 3 ,  7 8 6 '
1 7 7 7 ,  7 7 8
1850,  672
t826, 412

11  1  0 .2
46  !  0 .5

5 .4  +  0 .2
3 .7  +  0 .3
1 .0  J  0 .1
50+1

4 .1  +  0 .1
1 .7  +  0 .2
1 .3  +  0 .03
460  +  8 .4
500 + 13

9 .7
45
5 .3
3 .7
0 .83

t9
4 .3
1 .5
L .4

470
$a

0-1 5
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15
0-15

0 .61  I  0 .2
0 .67  +  0 .5
0 .80  1  0 .5
0 .98  I  0 .3
0 .94  +  0 .3
0 .51  +  0 .3
0 .74  I  0 .4
0 .72  !  0 ,2
9 .74  +  0 .2
500  1  120
550  +  120

aLoca t i  oas
b lad i ca  t ed
cAnaly t i  ca l

l c v e l  ) .

of  so l l  saap les  are  shma oa F ig .  3 .
count iag  er ro r  i s  a t  thc  95% conf idence

ef ro r  o f  neasurenent  resu l ts  i s  (  +  5%
l e v e l  ( 7  2 o ) .
(95% conf idence
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Table 5. Radioaucl ide conceatrat ioss ia vater sauples

Sanplc Locat iona
l l o .

Sanplc
tYP€

Coacoat ra t ioa  o f  rad ioauc l idc  (pCi /L )b ,c

226B.g, 23 8g 210p5 23OIh

w001

Y002

1 815E
312N

17 868
805N

Liquid

Liguiil
Sol ids

0.81  !  3 .8

<0.27
( 0 . 5 4

1  . 9  1  2 .4  <0 .27

<2.4  <2 .7
L .4 .+  3 .2  <2 .2

9 . 2

1 . 9
0 . 0 2

sFor  loca t ion  see F ig .  3  .
b lad ica ted  er ro rs  assoc ia ted  r i t t r  226gs ,

2 o  ( 9 5 %  c o u f  i d e a c e  l e v e l ' ) .
cThe error of the 2389 sstseatrat ion is

l e v e l ) .

210pb, and

( + 3t (95S

230ft are at

coaf ideace
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Table 6. Suunary of outdoor neasureuents aad sanplo results
at Property O

l*oober of
lleasurene!,t or sanple type neasureneats/ Raage lteaa

saupl e s

Gauna e:posBre rate 8t 1 u (pR/U)a 284 7-LZ 9

Ganma exposnre rate at surfaco 284 7-L2 9
( P R / l ) a

Scaa, grnma erposure rate near 7-230
sur face  ( r rR/u)b

Coaceat ra t ion  o f  rad ioar rc l ides  in
s u r f a c e  s o i l  ( p C i / g ) ,
sys tenat ic  loca t ionsc

226ps 114 o .4d-1  .3  0 .81
2 3 2 y y  1 1 4  0 . 4 6 - 1 . 1  0 . 7 7
2 3 8 9  1 1 4  o . 5 o - 1 . 5  o .  E 2

eAt  g r id  po in ts .
oscan o f  ea t i re  p roper ty .
csys teaat ic  sanp les ,  Tab le  4 .
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